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Establishment and optimization of systems for protoplasts
isolation of soybean and chickpea that used in subcellular
location

Yingjie Shu'?, Liyan Huangz, Ming Chen’, Yuan Tao’, ZhanKui Wangz, and Hao Ma®

1 College of Agronomy, Anhui Science and Technology University, Fengyang 233100, Anhui, China
2 State Key Laboratory of Crop Genetics and Germplasm Enhancement, Nanjing Agricultural University, Nanjing 210095, Jiangsu, China

Abstract: Young leaves of Kabuli chickpea as well as soybean Xiangdou No.3, which are the current plants that studied
in our laboratory were selected as materials. Effects on protoplasts yield and survival rate of different enzyme combination,
concentration of D-Mannitol in enzyme combinations, pH of enzyme combinations and enzymolysis time are detected. The
results showed that, the best condition for Xiangdou No.3 leaf protoplasts isolation is to rotate the cut materials for 6 hours in
enyzme solution under temperature of 27 ‘C and rotate speed of 45 r/min for 6 h. Onozuka R-10 (0.5%), Hemicellulase
(0.8%), Macerozyme R-10 (0.8%) in combination with Pectolyase Y-23 (0.4%) dissolving in CPW solution with MES
(0.1%) and Mannitol (10%), pH 6.0 was found best for protoplasts isolation of Xiangdou No.3 leaves.The best condition for
protoplasts isolation of Kabuli chickpea is to put the cut materials into enzymatic hydrolysate enzymolyse for 7 to 8 hours
under temperature of 27 ‘C and rotate speed of 45 r/min on water bath shaker, the optimum combination of enzyme consists
of Onozuka R-10 (0.5%), Hemicellulase (0.8%), Macerozyme R-10 (0.8%), MES (0.1%) and Mannitol (10%) dissolved in
CPW solution with pH 4.8. The protoplasts prepared with the methods above are used in subcellular location and the effects

show well.

Keywords: soybean, chickpea, protoplasts, isolation system, subcellular location
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Table 1 Effects of different enzyme combinations on yield and vigor of protoplasts isolated from soybean
leaves

Treatment Concentration of  Concentration of 02?2:::;;22?; i?gii?giz:: piiflaifts Survival rate of
number cellulase (%) hemicellulase (%) %) Y-23 (%) <107 (g FW)) protoplasts (%)
1 0.5 0.0 0.0 0.0 0.00 0.00
2 0.5 0.4 0.4 0.2 1.31 83.97
3 0.5 0.8 0.8 0.4 2.16 75.93
4 1.0 0.0 0.4 0.4 1.29 72.09
5 1.0 0.4 0.8 0.0 0.08 62.50
6 1.0 0.8 0.0 0.2 1.94 66.49
7 1.5 0.0 0.8 0.2 1.99 71.86
8 1.5 0.4 0.0 0.4 1.13 69.03
9 1.5 0.8 0.4 0.0 0.12 50.00
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Table 2 Effect of different enzyme combinations on yield and vigor of protoplasts isolated from chickpea

leaves
Treatment Concentration of Concentration of Concentration of Yield of protoplasts Survival rate of
number cellulase (%) hemicellulase (%) macerozyme (% (x107  /(g'FW)) rotoplasts (%)
y protop
1 0.5 0.0 0.0 0.00 0.00
2 0.5 0.4 0.4 1.04 86.81
3 0.5 0.8 0.8 1.10 83.71
4 1.0 0.0 0.4 0.82 70.51
5 1.0 0.4 0.8 0.64 53.06
6 1.0 0.8 0.0 0.53 25.79
7 1.5 0.0 0.8 0.94 74.85
8 1.5 0.4 0.0 0.85 78.42
9 1.5 0.8 0.4 0.16 55.16
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Fig. 1 Effects of Mannitol concentrations on protoplasts isolation from soybean and chickpea leaves. (A) Effects of
Mannitol concentrations on protoplasts isolation from Xiangdou No.3 leaves. (B) Effects of Mannitol concentrations
on protoplasts isolation from Kabuli chickpea leaves. Different letters meant significant difference among different
treatments at 0.05 level.
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Fig. 2 Effects of enzyme combination pH on protoplasts isolation from soybean and chickpea leaves. (A) Effects of
enzyme combination pH on protoplasts isolation from Xiangdou No.3 leaves. (B) Effects of enzyme combination pH
on protoplasts isolation from Kabuli chickpea leaves. Different letters meant significant difference among different
treatments at 0.05 level.
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Fig. 3 Effects of enzymolysis time on protoplasts isolation from soybean and chickpea leaves. (A) Effects of
enzymolysis time on protoplasts isolation from Xiangdou No.3 leaves. (B) Effects of enzymolysis time on protoplasts

isolation from Kabuli chickpea leaves. Different letters meant significant difference among different treatments at
0.05 level.
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Fig. 4 Isolation effect of protoplasts from soybean GFP pA7 3 Kabuli
and chickpea leaves. (A) seedling of Xiangdou No.3
soybean, bar=2 cm. (B) soybean protoplasts of soybean
leaves, bar=50 pm. (C) soybean protoplast dyed by
Trypan blue, bar=100 um. (D) seedling of Kabuli
chickpea, bar=3 cm. (E) protoplasts of chickpea leaves,
bar=100 pm. (F) chickpea protoplasts under exicitation
light dyed by FDA, bar=100 um.

pA7

Chlorophyll 3 Chlorophyll

20 um 20 um 20 ym

20 um 20 um

B 5 GFP #HKAEXSIERE S F R B B9 I 40 A8 E LR
Fig. 5 Subcellular location effect of GFP vector in protoplasts from soybean and chickpea leaves. (A) GFP vector in
Xiangdou No.3 leaf protoplasts. (B) GFP vector in Kabuli leaf protoplasts.
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